ABSTRACT
Introduction
Tristan da Cunha (TDC) islands are currently active hotspot volcanoes in the South Atlantic Ocean. The islands are located at the southwestern, youngest end of the aseismic Walvis Ridge. The landfall of Walvis Ridge at the Namibian coast is connected to a continental flood basalt (CFB) province or large igneous province (LIP) erupted ~132 Ma, named Etendeka Plateau (Figure 1 ).
These geological features seem to support the idea that the TDC hotspot is a surface manifestation of an upwelling or plume from deep in the mantle underneath a moving oceanic plate and that the plume played a role in the opening of the southern Atlantic Ocean. Courtillot et al. (2003) classified the origin of the TDC hotspot as this type of a deep or 'primary' plume from the time-progressive volcanic trails with the LIP, and large buoyancy represented by topographic swell although a high noble gas isotope ( 3 He/ 4 He) ratio and a seismic low velocity anomaly at ~500 km depth are not observed in TDC hotspot area. Anderson (2005) suggested the TDC hotspot has its origin in rather shallower tectonic processes according to his scoring criteria for hotspots. O'Connor et al (2012; discussed the contribution of both plume and plate tectonic processes on the formation of the hotspot trails in the South Atlantic based on the ages of seamounts and the background seafloor. The
Walvis Ridge topography splits into a Tristan trail that ends at the TDC islands and a Gough trail that ends at Gough Island located ~400 km southeast of the TDC islands. The geochemical signatures based on trace element and Sr-Nd-Hf-Pb isotope data suggest that the TDC hotspot is fed by a plume originated from the core-mantle boundary and a chemical zonation of the plume with a source of the Tristan trail relatively more depleted than that of the Gough trail (Hoernle et al., 2015; Rohde et al., 2013) .
A C C E P T E D M A N U S C R I P T
Geophysical observations can help the discussion about the hotspot source, giving a current snapshot of the mantle structure, which Courtillot et al. (2003) and Anderson (2005) used as a plume index. Seismic velocity is primarily dependent on the temperature of the mantle and thus a low velocity anomaly may be interpreted as a high temperature anomaly. Electrical conductivity is another observable physical property that is also controlled by ambient temperature but in a different way than seismic velocity. Both properties are also sensitive in some sense to the presence of partial melt and the chemical states. Especially, recent laboratory experiments indicate that electrical conductivity of mantle minerals such as olivine and melt are sensitive to the volatiles H 2 O and CO 2 dissolved therein (e.g., Gardés et al., 2015; Sifré et al., 2014) . These are also thought to be more enriched in oceanic island basalt (OIB) sources, i.e. plume feeding of hotspot volcanoes (Hirschmann and Dasgupta, 2009) . Therefore, the use of either or both observations provides useful information on thermal and chemical states of the mantle, which can give critical hints to distinguish the possible hotspot sources. However, the observations based on global (but mostly land-based)
networks are inadequate to resolve the local structure especially for the upper mantle beneath the TDC hotspot area, which is located in the very middle of the Atlantic Ocean. Regional observations have never been conducted before in the vicinity of TDC hotspot. The conflict in the discussion on the TDC hotspot source can be attributed at least partly to a lack of the direct geophysical observations.
Regional campaign observation using seafloor instruments is thus indispensable to understand the physical processes associated with the TDC hotspot. We conducted a marine geophysical experiment around the TDC islands as a part of German South Atlantic Margin Processes and Links with onshore Evolution (SAMPLE) project (https://www.sample-spp.de/). The observations include passive seismological and electromagnetic (EM) observations, detailed bathymetry and gravity mapping in the area. Ocean bottom seismometers (OBSs) and ocean bottom electromagnetometers (OBEMs) were deployed in January, 2012 and recovered in January, 2013 using the German research vessel R/V Maria S. Merian. Data acquisition was conducted for almost one year. The OBS/OBEM array covered an area of approximately 550 km in the east-west direction and 350 km in the north-south direction centered on TDC Island (Figure 1 ). The survey area is located east of the Mid-Atlantic Ridge with seafloor ages between 10 and 30 Myr. The TDC islands are located on a seafloor with an age of ~22 Myr. Running east-west just south of the TDC islands is the TDC Fracture Zone with a ~3 Myr age gap between its northern (older) and southern (younger) segments.
Detailed bathymetric and gravity data were collected around the OBS/OBEM sites and major topographic features by shipboard multi-narrow beam echo sounding (MBES) system and gravimeter during the deployment and recovery cruises.
This paper presents the first result on the EM part of the marine geophysical observations for the TDC hotspot. The magnetotelluric (MT) analysis of the observed EM data gives information of the
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4 electrical conductivity distribution of the upper mantle beneath the survey area. In the following sections, we describe the EM observation and data analysis, the resulting three-dimensional (3-D) electrical conductivity model, and discuss major features of the model. Seismic observations are reported elsewhere (Geissler et al., submitted to Tectonophysics; Schloemer et al., submitted to Earth and Planetary Science Letters) . The joint interpretation of all observations that is our ultimate goal will be carried out in the near future.
Observation and data analysis
The EM observation was carried out through a collaboration of German and Japanese research groups: GEOMAR, Helmholtz Centre of Ocean Research Kiel and Earthquake Research Institute (ERI), The University of Tokyo, who supplied 18 and 8 OBEMs to the experiment, respectively. The
OBEMs were equipped with a fluxgate magnetic sensor and two orthogonal electric dipoles to measure the time variation of the natural EM field. The GEOMAR OBEMs recorded data every 10 seconds for maximum 240 days. The ERI OBEMs recorded every 60 seconds for the entire period from the deployment to the recovery (340-350 days). Three of the ERI OBEMs, which were deployed near the TDC islands where the water is relatively shallow, started the measurement with 10 second sampling and switched to 60 second sampling after one month. At these locations we expected to be able to collect shorter period data, which is absorbed stronger due to the skin effect at locations with larger water depth. Seafloor EM sites were distributed with a spacing of ~100 km and of approximately 50 km spacing in the vicinity of TDC islands. We also deployed a land MT instrument, which was supplied by the Geophysical Instrument Pool of GFZ, Helmholtz Centre
Potsdam, on Nightingale Island (NTG). We succeeded to recover all sites (see Table 1 for details).
Meaningful data acquisition failed at two seafloor sites, Tris09 and Tris22, and one island site (NTG).
For Tris09 and Tris22, the magnetic field data were too noisy to recover the orientation of the instrument and thus the electric field data were not available, either. NTG failed to record magnetic field data correctly. The data from the other 24 sites were used for the following analysis although some of them have unavailable field component and/or time sections. They were first manually cleaned for abnormal fluctuations such as spikes and steps, and then corrected for the instrumental clock drift and the coordinate system. We also used the magnetic field data at the TDC Island, which was collected by DTU Space, Denmark and provided by INTERMAGNET (http://www.intermagnet.org) for data processing.
The MT impedance tensor, which is a transfer function between the horizontal electric field and horizontal magnetic field components, was estimated for each site from the quality controlled time series data, using a bounded influence algorithm with generalized remote reference method (Chave and Thomson, 2004) . For Tris05, Tris18, Tris20, Tris23, and Tris25, where only magnetic field data were available, electric fields recorded at adjacent sites were used. We accounted for this by using
corresponding electric and magnetic field data in the forward modeling and inversion analysis. The TDC observatory data were used for the remote reference to reduce the effect of site-dependent noise in the seafloor magnetic field data.
Examples of the obtained MT responses are shown as apparent resistivity and phase as a function of period in Figure 2 . The major off-diagonal elements show a feature typical for seafloor MT responses with an initial apparent resistivity increase at small periods which then decrease with increasing period. This feature can be attributed to a sequence (or layering) of relatively conductive oceanic crust, a highly resistive oceanic lithospheric mantle, and a conductive asthenospheric and deeper mantle. The difference between xy and yx elements and non-zero xx and yy elements indicates the presence of lateral variation of the electrical conductivity. Remarkable features were observed in the shorter period range at sites in the vicinity of the TDC islands, for example, Tris11 and Tris26.
The diagonal apparent resistivities can be in part comparable to or even larger than the off-diagonal elements and the phases vary more than 90 degrees. These features are typical for 3-D conductivity variations, which may arise either from the strong 3-D topography and/or from a subsurface lateral heterogeneity in the conductivity.
The 3-D electrical conductivity structure of the subsurface was estimated from the MT responses taking into consideration the effect of topography by procedures described in detail in previous studies (Baba et al., 2010; Baba et al., 2013a , Tada et al., 2012 . The procedures used are described briefly below. One-dimensional (1-D) structure was first estimated by the method proposed by Baba et al. (2010) and then a 3-D inversion was applied to all observed MT responses using the 1-D model as initial and prior models (Baba et al., 2013a; Tada et al., 2014) . A good initial guess of a starting model is rather critical for 3-D inversion of MT data, since it ensures stable and fast convergence. To obtain a more reliable 3-D subsurface structure, it is important to take into account the effect of topography for both the initial 1-D and subsequent 3-D analyses. The topographic effect that we consider in this study includes local small-scale topographic variations in the vicinity of the sites resolved by 150 m mesh MBES data and regional large-scale topography resolved by 1 arc-minute mesh ETOPO1 (Amante and Eakins, 2009). Figure 3 shows the discretized topography models for the regional and local scale. For the regional topography, we use a 25 km grid cell in an area of 350 km × 350 km in the study area and larger cells in the outer area that includes far continental coasts (Figure 3a) . For the local model, we use a 1 km mesh for modeling the topography in an area of in the central 7 km × 7 km area and larger meshes in the outer 350 km × 350 km area (Figure 3b ). Topographic effects both of regional and local scales were simulated by the so-called 2-stage forward modeling (Baba et al., 2013a) . Hereafter the forward response including both topographic effects and subsurface structure is referred to as Z ts . We applied error floors of 2.5% for the off diagonal elements and 5.0% (but the absolute value of 0.01 μV/m/nT for the periods shorter than 3,000 s) for the diagonal elements of the MT impedance throughout the 1-D and 3-D The MT response to the total structure (the full topography over the 1-D model), Z ts , was separately simulated just for the initial model by the independent 2-stage forward modeling mentioned above.
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Z ts was then input to the 3-D inversion, and the distortion, D, due to the local small-scale and the far topography, which is expressed by 2 × 2 complex-valued tensor, was calculated from Z ts and Z rs by D=Z ts Z rs-1 at the beginning of the inversion. The reason why we introduced this approach is because the direct modeling of Z ts requires more computational time and thus it should be avoided in the 3-D inversion in which runs many forward calculations. D was fixed and the data misfit was evaluated between Z obs and DZ rs through the inversion iterations. This means that mutual coupling between the
7 distortion and subsurface structure is assumed to be negligibly small. The assumption is, however, not always reasonable. Therefore, we re-calculated Z ts to the model consisting of the full topography over the resultant 3-D model and ran the 3-D inversion again updating D by new Z ts and using the previous inversion result as the new initial and prior models. These processes were iterated several times. At each update step, we evaluated the RMS misfit between Z obs and Z ts , which is free from the mutual coupling problem. We found it was still hard to model the strong topographic effect for Tris11 (See Figure 2) by the current inversion scheme so that a part of the Tris11 data (responses at the periods shorter than 1000 s) were excluded from the 3-D inversion analysis.
Results
The averaged MT responses and the 1-D models before and after the topographic effect correction are shown in Figure 4 . Both 1-D models show a relatively conductive uppermost layer, a highly resistive layer at around 30 km depth, a conductive layer at around 130 km depth, and a gradual increase in the conductivity with depth below ~250 km depth. The topographic effect correction changed the MT response only slightly. The difference is mostly visible in the longer periods, which is probably due to far continental coast effect although the effect is quite small compared to those observed in other areas (e.g., Baba et al., 2010; Baba et al., 2013b) . Our final 3-D electrical conductivity model is shown in Figure 7 . The most important finding is that the model does not show any remarkable sub-vertical structure resembling a plume conduit beneath the TDC islands. This is somewhat surprising since the mantle plume is thought to be hotter and/or rich in volatiles and thus it is expected to be electrically more conductive than the surrounding mantle. The obtained structure of our 3D model is mainly horizontally layered although there are some lateral variations visible in the model. The mantle at depths between ~50 and ~230
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8 km has a lateral variation larger than half an order of magnitude in conductivity and its variation is a maximum (~1 order of magnitude) at ~90 km depth (Figure 8 ). The horizontal slices at 80 and 120 km depths in Figure 7 show relatively resistive zones north of the TDC islands and at the southern edge of the observation array. A relatively conductive band is sandwiched by these resistive zones; in other words, the high conductivity layer exhibits a bulge there. The boundary between the southern resistive zone and the central conductive band is rather linear especially at shallow (80 km) depths and runs parallel to the TDC Fracture Zone. The deeper part of the upper mantle and the mantle transition zone exhibit less lateral variations.
Sensitivity tests
We tested if a vertical conductor rising from the mantle transition zone is really unnecessary or not to explain our data through forward modeling. reaches to ~1 S m -1 at the center of the anomaly and the diameter is ~200 km. In accordance with these studies, we chose a conductivity value of 0.316 S m -1 (3.16 Ωm) and a diameter of ~200 km for our superimposed anomaly (Figure8) . MT responses at all observation sites were then simulated using the 2-stage forward modeling and compared with our observations. The total RMS misfit increased to 4.28 for modified model A. RMS misfits for sites increased although there are some exceptional sites (Figure 9a ). The increase of the RMS was seen in most of the MT impedance tensor elements (Table 2 , suggesting that the change in the total RMS misfit cannot be attributed to few bad data points but to an overall change in the feature of MT responses for the modified model. The increase of the total RMS misfit is statistically significant in terms of F-test with 95% confidence limit. We therefore concluded that our data set should be able to distinguish between an existence or non-existence of such a distinct vertical conductor. We also investigated the effect of smaller diameters (~150 km, ~100 km) and smaller conductivity anomalies (0.1 S m -1 ) of the vertical conductor. In these cases, we did not obtain significant changes in the RMS misfit such that we cannot exclude the presence of a smaller vertical conductivity anomaly based on our data.
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The sensitivity to the undulation of the high conductivity layer was also tested by the forward modeling. The conductivity of the central conductive zone, the northern and southern resistive zones at depth between ~60 km and ~200 km are replaced by the respective mean value in the shown area.
We refer to these models as modified model B1, B2, and B3, respectively (Figure 9b ). The resultant RMS misfits for these modified models are 4.26, 4.18, and 4.17. The misfit increase is statistically significant only for the modified model B1, as would be anticipated since MT is generally more sensitive to conductive anomalies. The increase in the RMS misfit is larger for most of the sites and elements for the modified model B1 but relatively smaller for the modified models B2 and B3
( Figure 9b and Table 2 ). These results indicate that for example at 80 km depth, the conductivity values of maximum ~0.14 S m -1 in the conductive zone is likely and the resistive anomalies do not have to be more resistive than ~0.05 S m -1
. The relative undulation of the conductivity in the depths should therefore be reliable although the intensity especially in the resistive side is not well constrained.
Discussion
The electrical conductivity structure of the oceanic upper mantle has frequently been discussed in terms of the relation with the lithospheric cooling with age. The seafloor age of the study area is 10- Below ~70 km depth, the TDC 1-D model is significantly more, i.e. anomalously, conductive. The higher conductivity may be attributed to higher temperature, volatiles such as water and carbon dioxide, and/or existence of melt. The conductivity common to the two observed profiles at 200-300 km depth is yet again well explained by a hydrous olivine model for which the water content of 100 ppm is typical for the mid-ocean ridge basalt (MORB) source mantle (e.g., Hirschmann, 2010) . The depths around the conductivity peak require additional factors enhancing the conductivity. The facts above suggest that the TDC model supports the idea of the volatiles redistribution because of the generation of partial melting beneath spreading ridges. We discuss this issue further with the 3-D model in the following paragraphs.
The thermal structure of the upper mantle in the study area should change with the distance from the Mid-Atlantic Ridge if it obeys a simple cooling with age due to the thermal conduction. To investigate the effect of the temperature gradient on model, we calculated a 3-D conductivity model based a 3-D thermal structure. The latter was derived based on the simple 1-D half-space cooling with seafloor ages at the locations in the study area and the electrical conductivity of dry olivine was calculated for the thermal structure (Figures 10b and 10e) . Figures 10c and 10f -l show the residual of the model in log resistivity after the dry olivine model was subtracted from that of the 3-D inversion model. In the vertical sections parallel to the seafloor spreading direction (Figures 10j-l) , we identify a flat, high conductivity layer at around 120 km depth although the thickness of the thermally conductive layer varies from ~20 km in the west to ~90 km in the east of the study area, depending on the age. The resistive-to-conductive boundary is clearly depicted at 60-70 km depths at least in the western half of the study area. The resistivity above 60-70 km depths is comparable or even higher than that of olivine. The uppermost part of the residual structure is strongly negative because dry olivine model is very resistive at these depths compared to the inversion model (Figure 8 ). The large mismatch at shallow depths can be explained by the fact that MT data are generally insensitive to the actual conductivity value in the shallow resistive region.
The features described above support the idea of a compositional rather than a thermal control on the electrical conductivity for the young oceanic upper mantle. The mantle peridotite dissolves some amount of volatiles such as H 2 O and CO 2 , which are supposed to enhance the bulk conductivity. The volatiles should be extracted effectively into melt when the mantle material ascends crossing the depth of the dry peridotite solidus (60-70 km) beneath the spreading ridge. As a result, depleted material spreads at the depth shallower than this dry solidus depth and the depletion can remain constant with age because of extremely slow diffusion of hydrogen (Hirth & Kohlstedt, 1996) .
Below the dry solidus depth, the mantle is more conductive because the peridotite is still hydrated and/or because small amount of carbonated hydrous incipient melt may exist (Hirschmann 2010) .
A C C E P T E D M A N U S C R I P T
This hypothesis was first confirmed from the MT observation on very young (< 5 Myr) seafloor near the East Pacific Rise (Evans et al., 2005; Baba et al., 2006) . Baba (2005) predicted based on the hypothesis that the age-independent high conductivity layer can be observed in the seafloor younger than ~30 Myr. The result in this study presents another example of a good agreement with this prediction. It is also worth noting that the hypothesis holds for a slow spreading system such as the Mid-Atlantic Ridge for this study as well as for the other end member, the fast spreading East Pacific
Rise. There is an exceptional example in terms of this scenario in the world. Naif et al. (2013) studied young (23-24 Myr) oceanic mantle beneath Cocos plate, off Nicaragua and found much thinner (~45 km) resistive layer and much higher (0.17-0.25 S m -1 ) conductive peak below the resistive layer. Their model was explained by relatively higher potential temperature of 1420 °C, higher H 2 O content of 275 ± 85 ppm, and higher fraction (1.0-2.1 %) of partial melt than those assumed for typical oceanic mantle (Hirschmann, 2010) . It is apparently inconsistent with the compositional boundary scenario because the higher thermal profile crosses the dry mantle solidus at greater depths causing a thicker resistive layer. Additional processes like that the melt migrates upward (maybe because of higher melt fraction) and pools beneath less permeable lithosphere in off ridge would be necessary to explain this observation, as Naif et al. (2013) pointed out.
The high conductivity layer bulges beneath the lithospheric segment on which TDC islands are located, except for an area north of TDC islands (Figures 7 and 10) . The southern edge of the bulge is nearly parallel to the TDC Fracture Zone as can be recognized more clearly from the plot of iso-depth of the resistivity anomaly (Figure11c). Due to the age difference of about 3 Myr, the TDC islands lithospheric segment should have a thicker thermal boundary layer than the adjacent younger segment south of the TDC Fracture Zone. Therefore, we would expect a lower conductivity in the TDC islands' segment than in the southern segment, i.e., depression of the high conductivity, if only the thermal effect would be taken into account. Bathymetry data can give a hint to interpret this apparent inconsistency. We calculated the bathymetry anomaly to the prediction based on the subsidence due to the half-space cooling with age ( Figure 11a ). If we consider only features of relatively long spatial wavelengths, we notice that the bathymetry anomaly in the northern segment is higher (deeper) than that of the southern segment.
We suggest that the mantle potential temperature is lower in the northern segment relative to the southern segment at least in the past ~30 Myr to explain the undulation in the high conductivity layer and the bathymetry (Figure 12 ). Under the assumption that the potential temperature is lower, the thermal profile crosses the dry peridotite solidus at shallower depths and thus the compositional boundary, namely the top of the high conductivity layer, becomes shallower. Also, the bathymetry subsidence is larger for lower potential temperature. If this is the case, this study presents the first result based on the seafloor MT that discovered the variation in the mantle potential temperature along the past spreading axis. The potential temperature should affect the crustal thickness as well.
The hotter potential temperature generates more melt beneath the ridge and yields thicker crust (e.g., Klein & Langmuir, 1987) . Crustal thickness based on seismological observations was derived around the TDC islands through receiver function analysis (Geissler et al., submitted to Tectonophysics). Based on their study, crustal thicknesses vary between 5.5 and 7 km for both, the segments north and south of the TDC Fracture Zone, although the correlation with the supposed potential temperature difference for the two segments is not clear. The amount and certainty of observations are probably too small to discuss any correlation in greater detail. Further studies are necessary to give more quantitative interpretation.
The resistive anomaly north of TDC islands is difficult to explain. The resistivity can be as resistive as that of olivine down to ~100 km depth, that is deeper than the depth of dry solidus.
Although higher resistivities are not well constrained by the data as tested in the previous section, we can make an attempt to interpret this feature. Lower potential temperature and depletion in H 2 O and CO 2 could explain these increased resistivities. This interpretation would be somewhat supported by a small deeper bathymetry anomaly that is located in the part of the resistive anomaly area ( Figure   11a and 11b), which also suggests a lower potential temperature to some degree. However, if the mantle in this area is enriched in H 2 O and CO 2 as in the surrounding area, lower potential temperature rather makes the compositional boundary shallower as discussed above. Therefore, a depleted and (at least partly) cooler region is a more likely explanation for the resistive anomaly, yet why the region would be more depleted is unknown.
The 3-D model obtained in this study does not support the existence of a strong vertical conductor plume beneath TDC, which is comparable in terms of conductivity and the conduit diameter with that observed beneath the Society hotspot (Tada et al., submitted to Nature Geoscience). However, there are a lot of geochemical evidences suggesting that the mantle material is fed by a deep seated source (e.g., Hoernle et al., 2015; Rohde et al., 2013) . The high conductivity at ~120 km depth suggests the contribution of volatiles and melting. One possible explanation is that upwelling exists, but is too small and/or weak to be observed. We cannot rule out a small, less hot, and/or less volatile enriched upwelling indicative of a (dying) plume, since it would be beyond the resolution of our data.
Another possibility explaining the lack of a vertical plume signature is that the plume takes place elsewhere and the deep mantle materials flow within the asthenospheric mantle horizontally to feed the TDC volcanism. One of the possible alternative locations for the upwelling is south of TDC islands, where seismic receiver functions indicate relatively hot and thin mantle transition zone (Geissler et al., submitted to Tectonophysics) . Other possibilities are Gough Island or a location between TDC and Gough Island. Gassmöller et al. (2016) succeeded to reconstruct the evolution of the complex crust thickness pattern of the Walvis Ridge and the Tristan and Gough trails, taking account for the global westward mantle flow and ridge-plume interactions. In their modeling the
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13 upwelling was assumed in the middle point between the TDC and Gough Islands. To prove these possibilities, additional observations covering wider area are necessary.
Conclusions
The marine MT experiment was conducted around the TDC hotspot in 2012-2013. The observed data were carefully analyzed with taking into account for the topographic effect to estimate a 3-D electrical conductivity structure model of the upper mantle beneath the area.
The obtained model does not support a distinct plume-like vertical conductor beneath the TDC hotspot although many previous geological and geochemical studies suggest the upwelling from deep (lower) mantle. Apparent inconsistency with these studies suggests that the current plume is so small, less hot, and/or less enriched in the volatiles that our MT data could not resolve it or that the upwelling takes place elsewhere out of the study area and feeds the recent volcanoes by horizontal flow.
The 3-D conductivity model shows a high conductive layer at around 120 km depths that is flat independently on seafloor age. Because the coincidence of the depth of the resistive-to-conductive boundary and dry peridotite solidus at 60-70 km, the feature can be explained by the fact that the mantle above the boundary is depleted in volatiles as the result of partial melting beneath the spreading ridge.
The high conductive layer bulges beneath the segment north of the TDC Fracture Zone which is ~3 Myr older than the southern segment. The bathymetry of the northern segment is somewhat deeper than predicted by the half-space cooling model. These observations can be explained by the lower potential temperature beneath the northern segment at least in the past ~30 Myr.
The model also shows a resistive anomaly in the north of TDC, which is as resistive as dry olivine down to 100 km depth. This feature suggests that the mantle is depleted in volatiles although the reason is unknown.
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*The value was taken from the MBES data at each site. † Sampling intervals were changed in the middle of observation (see text for the detail). Table 2 . List of the RMS misfits for our best model and the models modified for the sensitivity tests (see Figure 9 and text).
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